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Abstract 
This paper reports a survey which was conducted in order to determine students’ perception of physical and psychosocial science 
laboratory learning environment in secondary schools in the state of Selangor and it differences based on location and subjects. 
Students’ perception on science laboratory learning environment was measured by using Science Laboratory Environment 
Inventory (SLEI) and the suitability of physical aspects were measured using Physical Science Laboratory Environment 
Inventory (PSLEI). Analysis of findings reveals that students demonstrate positive attitudes in all SLEI scales, with an exception 
in  open-ended  scale.  In  terms  of  physical  aspects,  students  rate  the  lighting  and  space  as  having  high  level  of  fitness  while  
furniture and equipment, technology, air quality and safety aspects were rated as moderate. The findings also showed that there 
was no significant difference in perspective about the suitability of the physical environment and psychosocial environment 
based on location. However, there are significant differences in the physical and psychosocial environment based on subject 
among students 
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1. Introduction 
Laboratory learning environment has an important role in Science teaching as it offers students an environment 
different from the conventional classroom. Engaging students in laboratory activities will promote students’ 
understanding of scientific concepts, problem solving abilities and attitudes towards science (Arzi, 2003). Therefore, 
carefully crafted laboratory activities with appropriate physical facilities and positive psychosocial aspects will 
stimulate intellectual activities, increase social contacts, promote learning and students’ development as well as limit 
negative behaviours among students. 
However, a critical review of research on the role of laboratory in science teaching and learning indicated that the 
research has failed to show the relationship between experiences in laboratory and student learning (Hofstein & 
Lunetta, 2003). Furthermore, Wellington (1998) states that several weakness of practical work in the laboratory are 
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(1) the noise confuse students, (2) practical work result goes wrong leaving mixed message on students, (3) some 
students do not like practical work, (4) less effective group work and (5) time consuming. One way to avoid these 
weaknesses is by creating positive learning environment. The positive learning environment will help the teacher 
and students to achieve the best in the learning process. Therefore, it is important to evaluate the learning 
environment in school laboratories 
2. Review of Literature 
The essence of a learning environment is the interaction that occurs between individuals, groups and the setting 
within which they operate. The investigation in, and of, learning environment is based on the formula, B=f (P, E) 
whereby behaviour (B) is considered to be a function of (f) the person (P) and the environment (E). The formula 
recognizes that 'both the environment and its interaction with personal characteristics of the individual are ‘potent 
determinants of human behaviour’ (Fraser, 1998). Since learning environment is a place where learners and 
educators congregate for extended periods of time to participate in the activity of learning, the environment created 
during this activity is regarded as an important component in the teaching and learning process. The learning 
environment encompasses a variety of tools and information resources, the interaction, the relationships between 
and among students and teachers as well as expectations and norms for learning behaviour. Over the past several 
decades, research has established relationships between the classroom environment and student outcomes as well as 
evaluated educational programmes and identified determinants of learning environment (Fraser, 1994). Indeed, 
research indicated that student’s achievement is higher in those environments which students feel comfortable and 
positive in (Waldrip & Fisher, 2003; Efe, 2009; Schaal, 2010). Furthermore, a favorable Science learning 
environment correlates significantly to student involvement, teacher support, and classroom order and organization 
(Fraser & Tobin, 1989). In Malaysia, learning environment research is still at an introductory stage. According to 
Lilia (2009); vast research focus on the investigation of the students’ perception of the psychological characteristics 
of their classroom but little research has been done on physical characteristics of the laboratory that might affect the 
Science learning environment experienced by the students. Therefore, this research tries to identify students’ 
perception of physical and psychosocial science laboratory learning environment in secondary schools in the state of 
Selangor and its’ differences based on location and subjects. 
3. Methodology  
This study explores students’ perception on physical and psychosocial aspects of the science laboratory. The 
study used quantitative methods and all data were collected using questionnaires. A total of 800 form four students 
from 100 secondary schools in Selangor participated in this study. Students’ perception on psychosocial aspects 
were measured by using Science Laboratory Environment Inventory (SLEI) while perception on physical aspects 
was measured using Physical Science Laboratory Environment Inventory (PSLEI). SLEI consists of five scales 
which are, students’ cohesiveness, open-endedness, integration, rule clarity and material environment.  Meanwhile 
PSLEI consists of six scales which are furniture and equipments, space, technology, lighting, air quality and safety 
aspects. Both instruments have been validated by two experts in Science education as well as supervisors. Reliability 
is also obtained through a pilot study. The internal consistency reliability (coefficient alpha) ranged from 0.79 to 
0.91 for the five SLEI scales and range from 0.74 to 0.90 for six PSLEI scales. This range is considered acceptable 
to good (George & Mallery, 2001), since the closer the alpha is to 1, the greater the internal consistency of the items. 
4. Result and Discussion 
4.1 Physical aspects of science laboratory learning environment   
From the data concerning physical aspects (Table 1), students rate the lighting and space as having high level of 
fitness while furniture and equipment, technology, air quality and safety aspects were rated as moderate. The high 
level of approval in lighting from students’ perspective may be due to the combination of natural and fluorescent 
light in most of the Science laboratory studied. According to Barnitt, (2003), this combination will provide a better 
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quality of lighting. Findings from previous researches also reported moderate level of fitness for furniture and 
equipment, air quality and safety aspects (Giddings & Waldrip, 1993; Che Ahmad et al., 2009).  
Giddings and Waldrip (1993) argued that perceptions about Science laboratory facilities are important as these 
perceptions could affect Science teachers and students or use of the facilities. If there is a perception that Science 
laboratory facilities are inadequate, then it could be that these teachers are not maximizing the use of the facilities 
and this could affect the optimization of educational productivity. Therefore, efforts should be made in preparing the 
equipment and Science laboratory facilities in line with the teaching and learning needs especially the identified 
physical aspects in order to improve the effectiveness of teaching and learning in Science laboratory. This is because 
the physical environment can be considered as a second teacher where it can motivate students, enhance learning 
and reduce discipline problems and undesirable behavior (Hamed et al., 2009). Due to that, many countries have 
been modifying the learning environment of science laboratory, particularly to give students more opportunities to 
explore and construct knowledge in a more conducive and encouraging learning environment (Arzi, 1998). 
Table 1. The Average Mean of Physical Aspects of Science Laboratory from Teachers’ and Students’ Perspective
 Scales 
Student  
Mean SD 
Furniture & equipments 3.53 
0.77 
Space 3.67 
0.79 
Lighting 3.76 
0.73 
Technology 3.62 
0.95 
Air quality 2.99 
0.95 
Safety aspects 3.37 
0.86 
4.2 Psychosocial aspects of science laboratory learning environment 
From the aspect of psychosocial (Table 2), overall, students demonstrate positive attitudes in all SLEI scales with 
an exception in the open ended scale. The mean score for the integration scale is the highest of all the scales whereas 
the open-ended scale is the lowest (mean intermediate between seldom and sometimes). The high level of 
integration scale is consistent with previous studies (Lilia, 2009; Fraser & Lee, 2009). The low level of open-
endedness in the laboratory learning environment in this study was also reported in the previous studies in various 
countries (McEwen et al., 2009; Lilia, 2009; Fraser & Lee, 2009).  
Table 2. The Average Mean for Psychosocial Aspects of Science Laboratory from Teachers’ and Students’ Perspective
Scales Mean 
Student SD 
Student cohesiveness 3.74 0.62 
Open-endedness 2.41 0.66 
Integration 3.91 0.70 
Rule clarity 3.78 9.65 
Material environment 3.43 0.78 
This result may indicate that in Malaysia, laboratory activities are carried out mainly to verify knowledge 
provided by the teacher in the classroom. Fraser and Lee (2009) also stated that laboratory activities normally 
reinforce what students already learned in the classroom. Therefore, students perceive strong relationship between 
theory and practical. As a result, students do not have the opportunity to generate new ideas and hence hinder the 
development of their creativity. Therefore, it is argued that improvements should be done in order to provide 
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opportunities for students to generate ideas and build their own knowledge. One of the strategies is by emphasizing 
the  use  of  inquiry  methods.  This  is  due  to  the  fact  that  inquiry  in  the  laboratory  could  increase  the  generation  of  
ideas among students (Hofstein, et al., 2001). This approach is also in line with the constructivist view in which 
learning occurs when students actively participate and interact with partners in the acquisition of knowledge. 
4.3 Physical and psychosocial aspects of science laboratory learning environment across subject and school  
location 
Multivariate analysis (MANOVA) was used to determine whether the location (urban and rural) and types of 
subjects (Biology, Chemistry, Physics and Science) affect students’ perceptions of the physical and psychosocial 
aspects in the Science laboratory environment. Analysis revealed that there was no significant difference in 
perspective of the suitability of the physical and psychosocial aspects of science laboratory learning environment 
based on location. However, there are significant differences in the physical and psychosocial aspects based on 
subjects among students. Perceptions of the suitability of the physical aspects in Science laboratory environment are 
expected to be similar due to the fact that their design, facilities and equipment are almost the same regardless of 
where they are built. This is because the construction and provision of learning spaces such as science laboratories 
are subject to the Guidelines for Planning and Building Regulations issued by the Standards and Costs Committee 
(JPM, 2008). These guidelines and rules are used as benchmark in the construction of building or space in school. 
Based on these guidelines, science laboratory (biology, chemistry, physics and science) in the school can be 
considered as equivalent in terms of infrastructure, facilities and equipment provided both in urban and rural areas. 
Therefore, it is possible for the students to have the same opinion about the suitability of the physical aspects of 
science laboratory (biology, chemistry, physics and science).  
The analysis also showed two physical aspects that differ significantly between subjects which are air quality and 
safety aspects. The mean score for air quality in the laboratory for the Science subject (M=3.42), is higher than 
Chemistry subject (M=3.10) and Physics subject (M=2.98). This implies that students’ view the laboratory for 
Science subject has a better air quality compared to Chemistry and Physics subjects.  Regarding safety aspect, the 
results showed that the mean score for Science subject (M=3.33) was higher than Physics subjects (M=3.06). This 
implies that students’ view laboratory for Science subject as safer compared to the laboratory for Physics. The 
difference in the suitability of air quality and safety aspects of Science and Physics laboratory may be influenced by 
the teacher factor. According to Ismail & Mohd Yunus (2004), attitudes, values and beliefs held by teachers will 
influence the teaching and learning and have an impact on students. Teachers who have positive attitudes towards 
Science and believe in working out practical activities to help student gain a better understanding of scientific 
concepts, will ensure that every aspects of the lab is always in good condition. The similarity in perception regarding 
psychosocial aspects across location may be due to the similar learning experience. This is because Malaysia 
Science teachers received training and Science education from universities and each university has similar 
curriculum. Therefore, strategies and approaches used in teaching and learning are almost same which eventually 
create a similar learning environment. Research also shows that global changes in teaching practices have little 
effect on teaching practices in Science laboratories. Teaching Science seems to have ties to their own culture and 
methods which is resistant to change and therefore making the science teacher use the same teaching practice 
Gidding & Waldrip (1996). 
Analysis also showed that there were three psychosocial aspects that differ significantly which were student 
cohesiveness, integration and material environment. The mean score for student cohesiveness in the laboratory for 
Biology subject (M= 3.89) is significantly higher than in the Physics subjects (M= 3.63). This finding implies that 
there is good interaction and collaboration between students in Biology laboratory compared to Physics. This 
finding is consistent with statement made by Lawrenz (1975) who also agreed that there is a good collaboration 
between members in biology laboratory. For integration, the mean score for Chemistry subjects is (M= 4.02) was 
significantly higher than in Physics subject (M=3.69). This implies that integration of theory and practice occurs 
better in Chemistry subject compared to Physics subject. This may be because the Chemistry laboratory is highly 
structured which clearly explains what students should do and see (Bucat 1983). In conjunction with that, Fisher et 
al. (1998) argue that practical activities in Physics and Chemistry are more integrated with theory than the 
Biological activity. Lastly, the mean score for material environment in the laboratory for Science subject (M=4.02) 
is higher than in Physics subject (M=3.25). The findings indicated that students perceive laboratory for Science 
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subject has more material environment than laboratory for Physics subject. This may be because Science is a 
combination of Biology, Chemistry and Physics subjects. Teaching and learning science involve variety of activities 
and materials. Therefore students perceived more material environment in laboratory for Science subjects. In 
addition, teacher factor can also contribute to the differences in students’ perception (Wubbels & Brekelmans 1998). 
5. Conclusion 
Conducive learning environment that meet the needs of students can help promote active learning, which 
eventually enhance their conceptual understanding. Thus, it is suggested that systematic assessment of science 
learning environments is considered as vital because the information obtained can be used as a basis to improve the 
quality and effectiveness of teaching in science laboratories. This will become assets for teachers in incorporating  
futuristic features of Science learning for the next generation. 
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